There was obtained a numerical external solution for the exact system of the RTG equations using natural boundary conditions in the static spherically symmetric case. The properties of the solution are discussed.
The Relativistic Theory of Gravity (RTG) is the theory of the self-interacting massive tensor field in the Minkowski space, in contrast to the standard Theory of Gravity (General Relativity) where the gravitational field is associated with the metric of the fundamental Riemann space [1] . The exact system of the RTG field equations is in form of [2] γ αβ D α D β φ μν + 1
where γ μν is the metric of the Minkowski space, D μ is the covariant derivative in the Minkowski space, φ μν is the physical gravitational field, r 0 ≡h mgc , m g is the gravitational field mass,h is the Planck constant, c is the speed of light in vacuum, G is the gravitational constant and t μν = t μν M + t μν g is the energy-momentum tensor both of matter (except gravitational) fields and the gravitational field itself.
Due to the geometrization principle the system (1) may be also represented as the Hilbert-Einstein type system of equations [2] 
where g μν is the metric of the effective Riemann space ( √ −gg μν = √ −γφ μν + √ −γγ μν ), T μν is the tensor of matter in the effective curved space, and in the static spherically symmetric case can be reduced to
where ρ(r) is the density of matter and U(r), V (r), W (r) are the metric coefficients for the interval
in the effective Riemann space. Our aim is to find a non-trivial solution of (2) which satisfies the following conditions:
. Under such conditions the only possible behavior of the effective metric coefficients at infinity is
Here we make an assumption that the asymptotic behavior of the effective metric coefficients is fixed mainly by the source mass, i.e.
There is no gauge symmetry in system (2) and the boundary conditions (3), (4) fix a unique solution. This solution was obtained by numerical integration in Mathematica 5.0. But first we did it for the system of Hilbert-Einstein equations in the harmonic coordinates (it can be derived by taking the limit r 0 ≡h mg c → ∞ in (2)) with the boundary conditions taken from the exact Schwarzschild solution in the harmonic coordinates [3] 
The numerical solution for the Hilbert-Einstein equations in harmonic coordinates with these boundary conditions ( Fig. 1 ) was found in the interval 1 2 + 10 −9 ≡ z min ≤ r rg ≤ 10 3 . Fig. 1 The Schwarzschild solution in the harmonic coordinates.
One obtains that U(z min r g ) = 0.9999999973 · 10 −9 , V (z min r g ) = 1.0000000029 · 10 9 , U(z min r g )V (z min r g ) = 1.0000000002, W (z min r g ) = 1.000000001r g . The RTG equations were integrated for 10 −8 ≤ rg r 0 ≤ 1 in the interval 0 ≤ r ≤ R where R had been chosen large enough for the asymptotic formulae We managed to solve (2) only for 10 −8 ≤ rg r 0 ≤ 1. To find the critical points r 1 and r 2 of the solution for rg r 0 ≤ 10 −8 we used the rational interpolation. Now we can obtain some rough estimates of the value of the gravitational field mass if we assume some physical conditions as enumerated below: (1) The orbit of Mercury must be located in the region r > r 2 , ⇒ m g > 3 · 10 −58 g.
(2) The light cone of the effective Riemann space for the case of a neutron star must not open wider than the light cone of the Minkowski space, i.e. the neutron star radius must be larger than r 1 , ⇒ m g > 10 −46 g. Both of the estimates of the lower limit for the value of mass of the gravitational field are in strong contradiction with the upper limit m g < 1.3 · 10 −66 g obtained from the analysis of the expansion of the Universe [2] (see also [4] ).
At the end we should compare the numerical solution of (2) discussed above with available results on the same problem obtained by other authors. In [2] a reduced approximate system of RTG equations is considered in the region r ≤ R r 0 with the Schwarzschild boundary conditions and it is proved that in the vicinity of the Schwarzschild sphere the appropriate metric coefficients U(r) and V (r) have a zero and a pole correspondingly. The same system of equations was solved numerically in [5] . We found a numerical solution of the exact system of RTG equations in the region r ≤ R r 0 with the Yukawa boundary conditions. The qualitative discrepancy between the results obtained in these different approaches to the problem (our solution satisfying the exact system of RTG equations (2) does not satisfy the approximate system of RTG equations considered in [2, 5] ) points to the fact that the corresponding solutions are different ones.
